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Abstract 
With the growing impact of global climate changes, carbon emissions reduction is becoming an international theme. 
There are significant differences among China’s economic development regions, regional energy consumption and 
carbon emissions in those regions are quite different. In the paper, 14 representative regions are selected from most 
developed regions, more developed regions, and less developed regions in China, based on the regional 2001-2008 
panel data to make the econometric analysis and comparative analysis, and the regional carbon emissions reduction 
investigations to different development stages are given according to the results of analysis different development 
stages. 
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1. Introduction 
In recent years, Climate change has become a global hot issues, and carbon abatement also gradually 
became everybody's consensus .Facing the international and domestic double pressure, China will want to 
achieve emissions targets  that the carbon emission in 2020 will be reduced by 40% to 45% per unit of 
GDP than 2005, we must transform the pattern of economic development, optimize the energy structure, 
promote technological p rogress  and develop a low carbon economy. In China's many regions, there are 
significant differences in economic structure, industrialization Development stage and factor endowments 
etc. So the carbon emissions situations are very different in different regions. In long-term since, the study 
on the carbon reduction of a country not only needs to assess the total variation[1], but also needs to grasp 
the regional pattern changes, so we should make the national carbon emissions reduction targets and 
related policy on this basis in order to make them more pert inent and more operable. This paper will use 
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the econometrics as research tools, through measurement analysis and comparison analysis method, 
analyze the main causes of the differences in regional carbon emission , and will put forward the 
corresponding regional carbon emission reduction countermeasures. 
2. Empirical analysis 
2.1.  Econometric analysis 
2.1.1 Model’s building 
The main Influence factors of Chinese CO2 emissions are population, economic development level, 
industrial structure and energy intensity, etc. Because there are differences in regional population, 
economic development level, industrial structure and energy intensity  in China so that there are 
significant differences in CO2 emissions of various regions[2].In order to check the contribution of carbon 
emissions of the influence factors , the paper use the CO2 emissions as explained variables,  and use the 
main influence factors of carbon emissions as exp lanatory variables to establish bi-logarithm panel data 
model. Model is as follows: 
Ln(CO2it)= αi+βitLn(RGit)+γitLn(RKit)+δ itln(CGit)+ηitLn(NQit)+μit                  
In this model, RG represents regional economic development level, RK represents population, CY 
represents industrial structure, and NQ represents energy intensity. As the unobservable area effect, α is 
used to control the regional fixed  effects as the unobservable area effect, as unobservable time effect, μ  is 
used to explain related time effect that is not included in the model. β, γ, δ, η  separately represent that 
regional per capita GDP, population, industrial structure and energy intensity separately change a unit so 
that the carbon emissions subsequently change "β, γ, δ, η"  unit, and that reflects the influence degree on 
regional carbon emissions of the regional per cap ita GDP, population, industrial structure and energy 
intensity. 
2.1.2 Data sources 
14 representative regions' sample materials are selected from 2001 to 2008 in  this paper, and basic data 
comes from the China statistical yearbook, Chinese energy statistics yearbook and regions related year 
statistical yearbook. The level of economic development is replaced by area per capita GDP. The 
industrial structure is replaced by the proportion of the second industry in GDP. And the energy intensity 
is replaced by energy consumption of unit GDP.It is difficult to find the CO2 emissions data, so the 
paper use the primary energy consumption of coal, oil, natural gas and its corresponding carbon emissions 
coefficient to calcu late the carbon emissions: CO2 emissions = coal consumption * coal carbon emissions 
coefficient + o il consumption * o il carbon emissions coefficient + consumption of gas * gas carbon 
emissions coefficient. 
2.1.3 Econometric analysis  
According to the level of economic development, China can be divided into the three big regions: 
developed regions, more developed regions and undeveloped regions . This paper selects some typical 
regions from the three big reg ions: Beijing, Tian jin, Shanghai, Jiangsu, Zhejiang, and Guangdong are 
selected from developed regions; Shanxi, Liaoning, Henan, and Anhui are selected from more developed 
regions; Neimenggu, Guizhou, Qinghai, and Ningxia are selected from undeveloped regions. This paper 
use Eviews 6.0 to make OLS regression respectively on the three regions panel data, the calcu lation 
results is shown in Table 1. 
From regression results  in Tab le 1 we can see that the fitting  degree coefficient adjusted R -squared is 
numerical higher, and it indicates that fitting effect o f the model is better. First, the influence directions of 
the regional economic development level on the regional carbon emissions are strikingly  different. The 
1866  Tang He-long and Wu Zong-jie / Energy Procedia 5 (2011) 1864–1868
carbon emissions of the developed regions and more developed regions  and the regional economic 
development levels are positively correlated; the carbon emissions of the undeveloped regions and the 
regional economic development levels  are negatively correlated, and per capita GDP increases by 1% so 
that the carbon emissions decreases 0.5%. Second, the population and regional carbon emissions have 
significant positive correlation; the contribution of the population on carbon emissions of the three 
regions has a little difference; the contribution of the population on undeveloped regions is oppositely 
bigger. Third, the influence directions of the industrial structure on the regional carbon emissions are 
strikingly d ifferent. The carbon emissions of the developed regions and more developed regions  and the 
industry structure are positively correlated, and the industry structure of the more developed regions  has 
more contribution. The carbon emissions of undeveloped region and the industry structure are negatively 
correlated, namely the increase of proportion of the second industry reduces carbon emissions. The 
energy intensity has a bigger contribution to undeveloped regions. The energy intensity has a smaller 
contribution to developed regions, and the energy intensity decreases by 1% so that the carbon emissions 
decreases 0.17%. 
Table 1. Regression results of influence factors of regional carbon emissions 
 developed region more developed region undeveloped region 
α 3.97 2.96 -3.68 
β 0.53 O.81 -0.47 
γ 0.61 0.69 0.82 
δ 0.14 0.23 -0.13 
η 0.17 1.14 0.91 
Adjusted R -squared 0.99 0.98 0.97 
Durbin-Watson stat  1.93 1.83 1.77 
Note: the coefficients variables all pass the test in 5% significant level. 
2.2 Comparative analysis 
The measurement result shows that the contribution of the energy intensity and industrial structure on 
the three big regions exist differences so that regional carbon emissions exists differences. The paper uses 
comparative analysis to analyze the two factors in order to find the deep reason for the differences of the 
Regional Carbon Emissions. 
2.2.1 Energy intensity 
Energy intensity refers to the energy consumption of creating unit  GDP, it is an important influence 
factor of carbon emissions, and it  can directly  reflect whether the national economic development quality 
is good or not[3]. In general, with the improvement of reg ional economic development level, technological 
advance and the adjustment of industrial structure, energy intensity  of various regions in  China is 
decreasing. From transverse comparative we can see, Regional energy intensity values differ greatly  in 
2008, energy intensity and economic development level is in invers e proportion, and the improvement of 
regional economic development level makes energy intensity decease. So the reduce space of energy 
intensity of more developed region and undeveloped region is bigger, and the reduce space of energy 
intensity of more developed region is limit. 
There are some reasons to the energy intensity exists. First, developed region is in the late stage of 
industrialization, its economic development level is high, it energetically develop the third industry which 
is low energy consumption, and gradually phase  heavy industry that energy intensity is high; but more 
developed and underdeveloped regions are in the mid or in itial stage of industrializat ion when the 
industrialization and  urbanization process has gradually been accelerat ing  and large-scale infrastructure 
needs a lot of steel, cement and power. Second, developed regions  have abundant funds, its technology 
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input is larger, v igorously introduce advanced technology , production equipment and production process, 
which great ly improves the energy utilization efficiency and reduces the energy waste; underdeveloped 
regions' economic development level is low, and backward in technology, while the government does not 
provide sufficient financial to support , resulting that energy utilization efficiency is low, the waste of 
resources is serious, and corresponding the energy intensity is higher,as Table 2 shows. 
Table 2 regions energy intensity (unit: Tce/ten thousand Yuan)   
year Beijing Tianjin Shanghai Jiangsu Zhejiang Guangdong Shanxi Liaoning Henan Anhui Niemen GuizhouQinghai Ningxia 
2002 1.02 1.41 1.09 0.91 1.03 0.84 4.02 1.94 1.50 1.51 2.35 3.59 2.99 4.64 
2004 0.85 1.19 0.92 0.91 0.93 0.81 3.15 1.96 1.53 1.26 2.51 3.59 2.93 4.32 
2006 0.76 1.07 0.87 0.89 0.86 0.77 2.89 1.78 1.34 1.17 2.41 3.19 3.12 4.10 
2008 0.66 0.95 0.80 0.80 0.78 0.72 2.55 1.62 1.22 1.08 2.16 2.88 2.94 3.69 
Data sources: 2002 and 2004, 2006 and 2008 “China statistical yearbook” 
2.2.2 Industrial structure 
The adjustment and optimization of the industrial structure is the inevitable requirement that China 
walks the way of low carbon and sustainable development[4]. In the national economy, three industry 
production characteristics are different, and the energy consumption and carbon emissions are also 
different. From the Table 3 we can see that with the acceleration of the industrialization process , second 
industry proportion has different degrees of improvement in most regions of China from 2001 to 2008. 
Besides Beijing, Shanghai, the proportion of the second industry of developed regions has small increases; 
Besides Anhui, Guizhou, the proportion of the second industry of more developed and underdeveloped 
regions has dramatically  increases. With the corresponding, the present development condition of the 
third industry in China is: Besides Tianjin, Guangdong, the proportion of the third industry of developed 
regions has different degrees of improvement; Besides the proportion of the third industry of Anhui has 
small increases, other more developed and underdeveloped regions all has the fall of certain  level. The 
main reasons of this phenomenon are : developed region is in the late stage of industrialization, actively 
optimize industrial structure and develop the third industry ; more developed and underdeveloped regions 
are in the mid or init ial stage of industrialization, accelerate the development of industrialization and 
urbanization, and the development of the third industry is in relatively lags. 
Table 3: the proportion of second and third industry in GDP     (unit: %) 
 
year Beijing Tianjin Shang- 
hai 
Jiangsu Zhejiang Guang- 
dong 
Shanxi Liaoning Henan Anhui Niemen Guizhou Qinghai Ningxia 
S
eco
nd 
industry
 
2002 34.8 48.8 47.4 52.2 51.1 50.4 53.7 47.8 47.8 43.5 42.0 40.1 45.1 45.9 
2004 37.6 53.2 50.8 56.6 53.8 55.4 59.5 47.7 51.2 45.1 49.1 44.9 48.8 52.0 
2006 27.8 57.1 48.5 56.6 54.0 51.3 57.8 51.1 53.8 43.1 48.6 43.0 51.6 49.2 
2008 25.7 60.1 45.5 55.0 53.9 51.6 61.5 55.8 56.9 46.6 55.0 42.3 55.1 52.9 Third industry
2002 69.2 46.4 52.9 36.7 40.3 47.0 42.7 41.4 32.8 39.7 41.8 38.6 43.7 45.4 
2004 67.9 42.5 50.8 34.7 39.4 44.3 38.6 42.1 31.8 41.2 41.8 39.4 41.6 42.4 
2006 71.0 40.3 50.6 36.3 40.1 42.8 36.6 38.5 30.1 40.3 37.8 40.0 37.7 39.6 
2008 73.2 37.9 53.7 38.1 41.0 42.9 34.2 34.5 28.6 37.4 33.3 41.3 34.0 36.2 
Data sources: 2002 and 2004, 2006 and 2008 "China statistical yearbook" 
3. Researches on the regional carbon emissions reduction and policies in China 
3.1 Emissions policy of developed regions. 
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We will energetically develop modern service industry and new and high technology industries ; adjust 
the structure of foreign trade, and reduce gas-guzzling products' export; control the rapid growth of civ il 
building area and large public construction; vigorously develop diesel vehicles and speed up the 
popularizat ion of energy-saving auto, actively promote the system that private cars are on the road 
according to the dual number; optimization transportation structure, energetically develop the city bus 
system and energy-saving traffic patterns, improve the popularization of the new technology of energy-
saving lighting, and popularize the use of energy saving lighting. 
3.2 Emissions policy of more developed regions. 
We will make industrial upgraded, use the high and new technology to transform tradit ional industries, 
and promote changes of the second industry production methods from extensive to intensive; optimize 
industrial structure, eliminate the backward technology, improving energy efficiency, and reduce the 
energy consumption of unit value added of industry; increase the investment in science and technology, 
actively develop energy conservation and emission reduction technology ; slow the growth of non-ferrous 
metal, papermaking, chemical production, and guide chemical, petroleum industry to develop the new 
craft of energy saving and emission reduction; Vigorously develop energy-saving building, execute 
building energy efficiency. 
3.3 Emissions policy of underdeveloped regions. 
We will increase the support of underdeveloped regions, and formulate financial transfer payment 
policy of the tilt to underdeveloped regions; guide the fund and the enterprise of developed regions to 
underdeveloped regions , and strive to improve the regional economic development level; continue to 
implement the family p lanning policy, and control the population; Accelerate the p rocess of 
industrialization, and strive to improve the proportion of the second industry ; improve the admittance 
threshold of gas-guzzling, high emissions industry; increase the investment in science and technology, 
introduce advanced technology, improve energy efficiency, reduce energy intensity. 
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